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Invasive Klebsiella 
pneumoniae 
Infections, 

California, USA
To the Editor: A distinctive form 

of tissue-invasive community-associ-
ated Klebsiella pneumoniae infection, 
typifi ed by primary liver abscess and 
bacteremia, has been well known in 
Asia for 2 decades (1–4). Association 
of these infections with a hypermu-
coviscous phenotype was discovered 
in 2004 (5). Certain genetic and viru-
lence features were elucidated in that 
and subsequent reports (6).

The phenotype, easily detected at 
the bench by the string test (5), has been 
associated with a chromosomal gene, 
the mucoviscosity-associated gene A 
(magA), and a plasmid gene, the regu-
lator of the mucoid phenotype A gene 
(rmpA). Usually serotypes K1 and K2 
can be demonstrated. Hypermucovis-
cous isolates demonstrate increased 
virulence in mice, are serum insensi-
tive, and resist phagocytosis (5).

Reports of such infections from 
Europe and North America are rare. 
Recently 2 of us (L.L and B.F.) report-
ed 4 cases in persons seeking care at 
the Alameda County Medical Center 
in Oakland, California, USA (7). We 
report 9 more cases, 7 from Alameda 
County Medical Center and 2 from St. 
Rose Hospital in Alameda County. The 
13 cases are described in aggregate.

One case occurred in 2006, 3 
in 2007, 7 in 2008, and 2 in Janu-
ary 2009. Median patient age was 52 
years (range 37–70 years), and 9 were 
men. Ten patients were born in Asia 
(Philippines, Vietnam, South Korea, 
Cambodia, and Yemen), but all had 
emigrated years earlier. Two patients 
were born in the United States (1 
Filipino and 1 African American); the 
birth site of 1 Filipino was unknown. 
Five patients had no underlying ill-
ness. Seven had diabetes mellitus, 
1 had α-thalassemia, 2 had uncon-
trolled cancer, and 1 had preexisting 

multiple organ failure. Three patients 
had gallstones.

Case-patients exhibited diverse 
clinical features. The site of infection 
was easily detected by dramatically 
abnormal results of computed tomo-
graphic scan or magnetic resonance 
imaging (Figure). Seven patients had 
liver abscesses. One of these patients 
also had cholecystitis and choledo-
cholithiasis. One other patient with 
healthcare-associated bacteremia 
most likely had multiple small liver 
abscesses that were superinfected can-
cer metastases.

Two patients had neck abscesses, 
1 complicated by extensive descend-
ing mediastinitis (Figure). One patient 
had kidney abscesses complicated by 
septic and bland pulmonary emboli and 
numerous brain abscesses detected by 
magnetic resonance imaging (Figure).

Healthcare-associated bacteremia 
occurred in 3 patients. One patient had 
sustained bacteremia without a clear 

source on hospital day 115. Two pa-
tients with uncontrolled cancer also 
had healthcare-associated bacteremia.

Venous thrombotic complica-
tions occurred in 6 patients, most di-
agnosed at admission. Two patients 
had bland pulmonary emboli, and 
1 patient with uncontrolled cancer 
had thrombosis of an upper extrem-
ity vein and both femoral veins. Two 
other patients had septic pulmonary 
emboli suggested by computed to-
mographic scan. One patient with 
α-thalassemia had kidney abscesses 
and renal vein thrombosis, followed 
by femoral deep vein thrombosis and 
pulmonary embolus. A patient with a 
neck abscess had a thrombosed neck 
vein at surgery.

Four patients died, and 1 was lost 
to follow-up, for a death rate of at least 
31%. None died directly of sepsis.

All isolates were resistant in 
vitro to ampicillin but susceptible to 
all other antimicrobial drugs tested. 
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Figure. A) Computed tomography (CT) scan of the abdomen showing a liver abscess 
adjacent to the portal vein. B) CT scan of the chest at the level of the aortic arch showing 
mediastinum abscesses surrounding the trachea. C) Brain magnetic resonance imaging 
(T1 weighted, spin echo, with contrast) showing multiple intracerebral abscesses (smooth 
ring-enhancing lesions with surrounding vasogenic edema). D) CT scan of the abdomen of 
patient from panel C, showing a left perinephric abscess and thrombus.



LETTERS

Genotyping was performed on isolates 
from 4 patients. One isolate contained 
the rmpA gene; 3 contained rmpA and 
magA genes. Three of these isolates 
also underwent capsule serotyping; 2 
were type K1 and 1 was K2.

We found 4 additional patients 
infected with K. pneumoniae in 2009 
who did not have invasive infections. 
Briefl y, a 21-year-old pregnant recent 
emigrant from Yemen and a 35-year-
old Hispanic pregnant woman each had 
a urinary tract infection; a 78-year-old 
Vietnamese man had nosocomial as-
piration pneumonia in which K. pneu-
moniae was considered a pathogen; 
and a 34-year-old African American 
woman who was receiving mechani-
cal ventilation had sputum transiently 
colonized with K. pneumoniae.

This case series confi rms that the 
clinical syndrome of K. pneumoniae 
bacteremia and primary liver abscess 
has emerged in Alameda County. 
Other sites of infection included kid-
ney, brain, lung, pleural space, neck, 
and mediastinum, as reported in Asia 
(1–4). Although K. pneumoniae infec-
tions are predominantly a community-
associated phenomenon, nosocomial 
infections as we observed have been 
reported (8). Death refl ected under-
lying disease rather than K. pneumo-
niae infection in this study. We pres-
ent evidence that hypermucoviscous 
K. pneumoniae also can behave as a 
colonizer or low-virulence pathogen, 
as manifested in our patients with uri-
nary tract infection, sputum coloniza-
tion, and aspiration pneumonia.

Our K. pneumoniae isolates ap-
pear similar to those from Asia (5) 
with respect to in vitro susceptibil-
ity, capsule serotypes, and magA and 
rmpA genes. Most of our patients were 
Asian but of widely dispersed origin 
and without recent travel to Asia. The 
number of thrombotic complications in 
this series is striking. Such complica-
tions appear not to have been noted in 
the literature, and this fi nding requires 
further investigation. Our data show 

the emergence of hypermucoviscous 
K. pneumoniae in northern California 
and suggest that it might be unrecog-
nized elsewhere in North America.
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Family Outbreak 
of Shiga Toxin–

producing 
Escherichia coli 

O123:H–, 
France, 2009 

To the Editor: Shiga toxin–pro-
ducing Escherichia coli (STEC) is a 
major cause of foodborne disease in 
industrialized countries. We present 
results of the investigation of a fam-
ily outbreak in France caused by a rare 
STEC serotype.

Surveillance of STEC infections 
in France since 1996 has been based 
on national surveillance of STEC-
related pediatric hemolytic uremic 
syndrome (HUS) (1). On February 11, 
2009, two cases of diarrhea were re-
ported to a surveillance coordinator: 1 
in a child with HUS and the other in 
that child’s sibling.

The 2 siblings, 2 and 6 years of 
age, had diarrhea beginning on Feb-
ruary 4 and 5, 2009. Bloody diarrhea 
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developed in the younger child, and 
HUS was diagnosed on February 9. 
The older child had nonbloody diar-
rhea for 3 days and abdominal pain. 
Questioning of the patients’ parents 
identifi ed no recent history of travel, 
contact with farm animals, or outdoor 
bathing. A food history indicated that 
the 2 patients had shared an under-
cooked ground beef burger 4–5 days 
before symptom onset. The patients’ 
parents also ate burgers from the same 
package (box); they did not report any 
gastrointestinal symptoms.

Fecal specimens of the patients 
were tested for STEC by direct PCR 
for STEC genes (stx); after which cul-
ture and identifi cation of stx1, stx2, eae, 
and ehxA (hlyA) virulence genes; and 
serotyping with a panel of 22 serum 
samples were conducted as described 
(1,2). Molecular serotyping was subse-
quently conducted on nonagglutinating 
strains by using the rfb–restriction frag-
ment length polymorphism technique 
for O antigen (3) and sequencing of the 
fl iC gene for H antigen (4).

A trace-back investigation was 
conducted for the implicated beef 
burgers, which were obtained from a 
box of 10, frozen, 100-g ground beef 
burgers purchased in late January 
2009. The remaining beef burger in 
the box from which the patients had 
eaten a beef burger was obtained from 
the family’s freezer for microbiologic 
testing. Stored production samples 
from the implicated batch underwent 
microbiologic testing.

After broth enrichment, ground 
beef samples were tested by PCR for 
stx and eae virulence genes and O an-
tigens of serotypes O157, O26, O145, 
O103, and O111 (2,5,6). Subsequently, 
strains isolated from stx-positive and 
eae-positive enrichment broths were 
biochemically tested and underwent 
serotyping and PCR identifi cation of 
virulence genes. Genetic relatedness 
of clinical and ground beef STEC 
strains was studied by using pulsed-
fi eld gel electrophoresis with Xbal as 
described (7).

A nonmotile strain of STEC stx2 
eae ehxA, which was not serotypeable 
by the panel of 22 serum samples, 
was identifi ed in fecal samples from 
patients and in the remaining ground 
beef. Molecular serotyping of clinical 
isolates and an isolate from the beef 
identifi ed a strain of STEC O123:H2. 
Analysis by pulsed-fi eld gel electro-
phoresis indicated that the clinical and 
meat isolates were genetically related 
(Figure). The level of STEC contami-
nation in the meat was 30–40 CFU/g. 
All stored meat production samples 
tested were negative for STEC.

A clinical strain and a ground beef 
STEC strain were sent to the World 
Health Organization Collaborating 

Centre for Reference and Research on 
Escherichia and Klebsiella in Copen-
hagen, Denmark, in December 2009 
for analysis. The clinical strain was 
confi rmed as STEC O123:H–, and the 
meat strain was confi rmed as a non-
motile STEC rough type by serum ag-
glutination. Both strains had virulence 
genes stx2a, eae, and ehxA (F. Sch-
eutz, pers. comm.).

We identifi ed a family outbreak 
of STEC O123:H– stx2a, eae ehxA 
infections associated with ingestion of 
undercooked ground beef. No similar 
cases of STEC infection were identi-
fi ed by active case fi nding. This sero-
type is rarely described as a cause of 
human clinical infection. No human 
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Figure. Representative XbaI pulsed-fi eld gel electrophoresis patterns of Shiga toxin–
producing Escherichia coli (STEC) O123:H– strains isolated from patient fecal samples 
and strains isolated from ground beef obtained from patients’ home, France, 2009. Lanes 
M, XbaI-digested genomic DNA from Salmonella enterica serovar Braenderup H9812 used 
as molecular mass markers; lane 1, Shiga toxin–producing STEC O123:H– isolated from 
patient with hemolytic uremic syndrome; lane 2, STEC O123:H– isolated from patient with 
diarrhea; lanes 3–6, STEC O123:H– isolated from ground beef from patients’ home; lanes 
7 and 8, STEC O123 reference strains; lane 9, STEC 0111 isolate not related to the strains 
of the patients; lane 10, STEC 0157:H7 isolate not related to the strains of the patients.
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isolate of serotype O123:H– is record-
ed in the database of the World Health 
Organization Collaborating Centre for 
Reference and Research on Escheri-
chia and Klebsiella (F. Scheutz, pers. 
comm.).

Two strains of STEC O123:H– 
stx2d were isolated from asymptom-
atic persons in Germany during 1996–
2000 (8). A study in Australia in 2003 
reported using a strain of O123:H– 
stx1 stx2 ehxA from Switzerland that 
had been isolated from a person with 
diarrhea (9).

We report foodborne transmis-
sion of STEC O123:H– that resulted 
in a cluster of clinical cases of infec-
tion. Eating ground beef is a well-es-
tablished mode of STEC transmission, 
particularly for serotype O157:H7. 
STEC serotype O123:H– has been iso-
lated from feces of healthy lambs and 
sheep in Spain (10) and in southwest-
ern Australia (9) and is considered 
to be among the predominant ovine 
STEC serotypes in these countries.

This family outbreak shows 
that STEC serotype O123:H–, albeit 
rarely described as causing human 
illness, can cause severe human in-
fection. This serotype can also cause 
clusters of STEC infections and be 
transmitted by ingestion of under-
cooked ground beef.
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Austrian Syndrome 
Associated with 

Pandemic (H1N1) 
2009 in Child

To the Editor: In 1957, an Amer-
ican internist reported the preference 
of Streptococcus pneumoniae for the 
aortic valve and its frequent associa-
tion with meningitis and pneumonia 
(1), an association now known as Aus-
trian syndrome. This syndrome main-
ly occurs in middle-age men who have 
predisposing factors, such as chronic 
alcoholism, altered immune state, du-
ral fi stula, and ear or sinus infections. 

One case of Austrian syndrome 
has been reported in the pediatric age 
group, in a 7-year-old girl in whom 
aortic valve endocarditis developed 
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after pneumococcal meningitis infec-
tion (2). In pneumococcal endocardi-
tis, the native aortic valve is the most 
frequent location of vegetation. Valve 
replacement must be considered to 
avoid development of cardiogenic 
shock, whereas medical treatment 
alone may be adequate in some cases 
of mitral endocarditis (3,4). 

We report a previously healthy 
adolescent with Austrian syndrome 
associated with pandemic (H1N1) 
2009 infection. Cardiac involvement 
resulted in extensive mitral valve de-
struction requiring surgical valve re-
placement.

A 13-year-old boy had cough, 
nasal congestion, and a fever >103°F 
for 2 weeks before being seen at a 
hospital. On the day he was admitted 
to hospital, he became unarousable, 
and weakness was noted on his left 
side. His medical history included 
mild asthma requiring no therapy over 
the past 3 years. His immunizations 
were up to date except for seasonal 
infl uenza and pandemic (H1N1) 2009 
vaccination.

When admitted to hospital, his 
temperature was 38.7°C, blood pres-
sure 97/47 mm Hg, respiratory rate 
77 breaths/min, and heart rate 150 
beats/min. Pupils were 3 mm in diam-
eter and reactive to light and accom-
modation. Weakness and hypertonia 
of the left upper and lower extremi-
ties were noted. He had neck stiffness 
without Kernig sign or Brudzinski 
sign. Complete blood count showed a 
leukocyte count of 26,400 cells/mm3 
and differential of 92.1% neutrophils, 
5.3% lymphocytes, 2.6% monocytes, 
and 0.1% eosinophils; hemoglobin 
level of 12.9 g/dL; hematocrit 38.6%; 
and a thrombocyte count of 102,000 
cells/mm3. A plain chest radiograph 
showed a left lower lobe infi ltrate. 
Computed tomography of the head 
showed a large infarction involving the 
right frontal lobe at the distribution of 
the right middle cerebral artery; small 
infarcts involved the left frontal lobe 
and the right parietal lobe. 

Lumbar puncture showed a leu-
kocyte count of 100 cells/mm3, 71% 
neutrophils, 8% bands, 15% lympho-
cytes, 5% monocytes, and 1% eosino-
phils; protein 195 mg/dL, and glucose 
6 mg/dL, with a blood glucose level 
of 140 mg/dL. Gram stain of the cere-
brospinal fl uid showed gram-positive 
cocci in pairs. The patient was treated 
with intravenous ceftriaxone, vanco-
mycin, and dexamethasone. He sub-
sequently became unconscious and 
hypotensive and required intubation 
with mechanical ventilation and in-
travenous dopamine. His nasal wash 
sample was positive for pandemic 
(H1N1) 2009 RNA by real-time re-
verse transcription–PCR; oseltamivir 
(75 mg) through a nasogastric tube 
every 12 h for 5 days was adminis-
tered. Because of heart murmur, a 
2-dimensional echocardiography was 
conducted; it showed a large mi-
tral valve vegetation 1.6 cm × 2.1 
cm attached to the posterior mitral 
leafl et and mild to moderate mitral 
insuffi ciency. Because of this fi nd-
ing, he was transferred to Children’s 

Hospital of Michigan for surgical 
intervention.

Physical examination at Chil-
dren’s Hospital showed a well-nour-
ished adolescent who was intubated 
and sedated. A grade 3 systolic ejec-
tion murmur at the left lower sternal 
border was noted. Neurologic exami-
nation showed sluggish pupils, de-
creased tone of the left extremities, 
and bilateral Babinski sign. No men-
ingeal signs were observed. Magnetic 
resonance imaging of the head showed 
multiple areas of infarction, with the 
largest being in the right middle cere-
bral artery distribution and a smaller 
one in the left frontal region (Figure). A 
few small scattered areas of infarction 
bilaterally were suggestive of cerebral 
embolism.

Two days after transfer, the patient 
underwent mitral valve replacement 
with a St. Jude prosthetic valve (St. 
Jude Medical, St. Paul, MN, USA). A 
2.5-cm vegetation was found on the 
atrial surface of the inferior aspect of 
the posterior mitral leafl et involving 
the inferior commissure. The posterior 
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Figure. Magnetic resonance image of the head of the patient, a 13-year-old boy, showing 
multiple areas of infarction bilaterally with the largest in the right middle cerebral artery 
distribution and a smaller one in the left frontal region consistent with embolic infarcts. 
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leafl et associated with the vegetation 
was destroyed. The vegetation culture, 
pericardial fl uid culture, tissue culture 
from the resected mitral valve, and 
3 blood cultures yielded no bacterial 
growth.

The patient required ventilator 
support for 7 days. Follow-up com-
puted tomography on day 8 showed 
a stable appearance of cerebral in-
farcts. Coumadin was started to pre-
vent thrombus development at the 
prosthetic valve. He went home after 
completing a 4-week treatment course 
of ceftriaxone. At that time, there was 
still noticeable left-sided weakness of 
the extremities. He could only com-
municate by using eye movements 
with no verbal response.

During the 20th century infl uenza 
pandemics, secondary bacterial pneu-
monia was a notable cause of death. 
The current pandemic (H1N1) 2009 
outbreak is evolving rapidly, and it is 
unknown if pandemic (H1N1) 2009 
may lead to an increase in rare com-
plications of pneumococcal infection, 
such as endocarditis. Thus, Austrian 
syndrome should be considered in any 
patient with pandemic (H1N1) 2009 
complicated by pneumococcal infec-
tion and a new heart murmur. 
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Rickettsia sibirica 
mongolitimonae 
in Traveler from 

Egypt
To the Editor: Tick-borne rick-

ettsioses are zoonoses caused by spot-
ted fever group (SFG) Rickettsia spp. 
(1), which have been reported as a fre-
quent cause of fever in international 
travelers (2). In Egypt, Mediterranean 
spotted fever caused by Rickettsia 
conorii transmitted by the brown dog 
tick, Rhipicephalus sanguineus, is 
known to be present, although cases 
are rarely documented. Moreover, an 
emerging pathogen, R. aeschlimannii, 
has been detected in Hyalomma drom-
edarii ticks, collected from camels, 
and in H. impeltatum and H. margin-
atum rufi pes, collected from cows (3). 
We report a case of Rickettsia sibirica 
mongolitimonae infection in a French 
traveler who returned from Egypt 

In September 2009, a previously 
healthy 52-year-old man living in 
France was admitted to the infectious 
diseases unit of a hospital in Nantes, 
France, with a 10-day history of fever, 
asthenia, headache, and arthromyal-
gia. Three days earlier, he had returned 
from a 2-week trip to Egypt. He had 
fever (38°C), painful axillary lymph-

adenopathies, and an inoculation es-
char surrounded by an infl ammatory 
halo on the left scapular area (online 
Appendix Figure, www.cdc.gov/EID/
content/16/9/1495-appF.htm), but he 
did not have a rash. During his travel, 
he had been unsuccessfully treated for 
headache, arthromyalgia, and diarrhea 
by amoxicillin-clavulanate (3 g/d), 
nonsteroidal antiinfl ammatory drugs, 
and gentamicin cream on the eschar 
for 3 d. No tick bite was reported by 
the patient. We suspected an SFG rick-
ettsiosis. The patient received 200 mg 
doxycycline in a single dose and rap-
idly improved.

The immunofl uorescence assay 
for antibodies reactive against SFG 
antigens showed increased levels of 
immunoglobulin M (titer 16) and G 
(titer 128). Results of Western blot 
with cross-adsorption assays support-
ed the hypothesis that the infection 
was caused by R. sibirica mongoli-
timonae (1). To identify the involved 
rickettsiae, PCR amplifi cations and 
sequencing gltA, ompA, and ompB 
fragment genes of Rickettsia spp. and 
multispacer typing (MST), based on 
the sequence of variable intergenic 
spacers, were performed by using 
DNA samples obtained from an es-
char biopsy and a lesion swab (4,5). 
A negative control (sterile water and 
DNA from a sterile biopsy speci-
men) and a positive control (DNA 
from R. montanensis) were included 
in each test. Amplicon sequencing 
confi rmed the presence of R. sibiri-
ca mongolitimonae DNA in patient 
samples. The sequence homology 
to R. sibirica mongolitimonae DNA 
was ompA, 99.4%; gltA, 99.7%; and 
ompB, 100% (GenBank accession 
nos. DQ097082, DQ097081, and 
AF123715, respectively). The MST 
sequences were 100% homologous to 
the genotype of R. sibirica mongoli-
timonae MST type U (idem HA-91). 
We injected shell vial cultures with 
eschar biopsy specimens (4). Fifteen 
days later, positive Gimenez staining 
and immunofl uorescence confi rmed 
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the presence of Rickettsia sp. in cell 
culture, and R. sibirica mongoliti-
monae was identifi ed by PCR and se-
quencing as described above (online 
Appendix Figure).

R. sibirica mongolitimonae was 
fi rst isolated in Beijing in 1991 from 
H. asiaticum ticks (formerly named 
R. sibirica HA-91), and the fi rst hu-
man infection was reported in 1996 
(4). Since that time, R. sibirica mon-
golitimonae infections have been 
diagnosed in 15 additional patients: 
12 from Europe (France, Portugal, 
Greece, and Spain) and 3 from Africa 
(Algeria, South Africa, and the pres-
ent patient who returned from Egypt). 
The application of genotypic criteria 
to R. sibirica mongolitimonae classi-
fi ed the organism as a subspecies of 
R. sibirica group, in spite of its dis-
tinct serotypes and specifi c epidemio-
logic features compared to R. sibirica 
sibirica, the causative agent of Sibe-
rian tick typhus or North Asian tick 
typhus (1).

R. sibirica mongolitimonae 
causes lymphangitis-associated rick-
ettsiosis. The available clinical fea-
tures for the only 16 reported cases 
(10 men, 6 women) include fever in all 
patients (range 38˚C–39.5°C), chills 
(3/16 patients), headache (13/16), 
myalgia (13/16), arthralgia (3/16), cu-
taneous rash (11/16), enlarged lymph 
nodes (10/16), lymphangitis expand-
ing from an inoculation eschar to 
the draining node (6/16), and retinal 
vasculitis in a pregnant woman (6,7). 
Two patients exhibited 2 eschars. 
Most eschars were on the legs, but 
some patients had an eschar on the 
back, the abdomen, the arm, or the 
face. The patients’ median age was 
50 years (range 20–76 years). A tick 
bite or tick handling was reported for 
5 patients, but no tick was collected 
for further examination. In France, 
7 patients probably came in contact 
with R. sibirica mongolitimonae–
infected ticks in their gardens, and 2 
other patients were probably exposed 
during a walk in the Camargue Na-

tional Park, where migratory birds 
are frequently present (7). Infection 
with R. sibirica mongolitimonae oc-
curred primarily between March and 
September. A single case was report-
ed in December in Greece. R. sibirica 
mongolitimonae has been detected in 
several Hyalomma spp. ticks in Ni-
ger, Greece, the People’s Republic of 
China, Senegal, and in Rh. pusillus 
ticks in Portugal (6–8). Although Hy-
alomma spp. ticks seem to be associ-
ated with R. sibirica mongolitimonae, 
more experimental data are needed to 
determine the tick vectors and reser-
voirs of this rickettsia.

Clinicians in Egypt and those 
who may see patients returning from 
this country should be aware that sev-
eral species of rickettsiae are found in 
this region. Thus, they should consider 
a range of SFG rickettsial diseases in 
the differential diagnosis of patients 
with febrile illnesses.

Cristina Socolovschi, 
Sébastien Barbarot, 

Maeva Lefebvre, 
Philippe Parola, 

and Didier Raoult
Author affi liations: Université de la Méditer-
ranée, Marseille, France (C. Socolovschi, P. 
Parola, D. Raoult); and Centre Hospitalier 
Universitaire de Nantes, Nantes, France (S. 
Barbarot, M. Lefebvre)

DOI: 10.3201/eid1609.100258

References

  1.  Parola P, Paddock CD, Raoult D. Tick borne 
rickettsioses around the world: emerging 
diseases challenging old concepts. Clin 
Microbiol Rev. 2005;18:719–56. DOI: 
10.1128/CMR.18.4.719-756.2005

  2.  Wilson ME, Weld LH, Boggild A, Key-
stone JS, Kain KC, von Sonnenburg F, et 
al. Fever in returned travelers: results from 
the GeoSentinel Surveillance Network. 
Clin Infect Dis. 2007;44:1560–8. DOI: 
10.1086/518173

  3.  Loftis AD, Reeves WK, Szumlas DE, Ab-
bassy MM, Helmy IM, Moriarity JR, et al. 
Rickettsial agents in Egyptian ticks col-
lected from domestic animals. Exp Appl 
Acarol. 2006;40:67–81. DOI: 10.1007/
s10493-006-9025-2

  4.  Fournier PE, Gouriet F, Brouqui P, Lucht 
F, Raoult D. Lymphangitis-associated 
rickettsiosis, a new rickettsiosis caused by 
Rickettsia sibirica mongolotimonae: Sev-
en new cases and review of the literature. 
Clin Infect Dis. 2005;40:1435–44. DOI: 
10.1086/429625

  5.  Fournier PE, Raoult D. Identifi cation of 
rickettsial isolates at the species level us-
ing multi-spacer typing. BMC Microbiol. 
2007;7:72. DOI: 10.1186/1471-2180-7-72

  6.  Caron J, Rolain JM, Mura F, Guillot 
B, Raoult D, Bessis D. Rickettsia si-
birica subsp. mongolitimonae infec-
tion and retinal vasculitis. Emerg Infect 
Dis. 2008;14:683–4. DOI: 10.3201/
eid1404.070859

  7.  Fournier PE, Tissot-Dupont H, Gallais 
H, Raoult D. Rickettsia mongolotimonae: 
a rare pathogen in France. Emerg In-
fect Dis. 2000;6:290–2. DOI: 10.3201/
eid0603.000309

  8.  De Sousa R, Barata C, Vitorino L, Santos-
Silva M, Carrapato C, Torgal J, et al. Rick-
ettsia sibirica isolation from a patient and 
detection in ticks, Portugal. Emerg Infect 
Dis. 2006;12:1103–8.

Address for correspondence: Didier Raoult, 
Unité de Recherche en Maladies Infectieuses 
et Tropicales Emergentes, UMR CNRS-IRD 
6236-198, Faculté de Médecine, 27 Bd Jean 
Moulin, 13385 Marseille CEDEX 5, France; 
email: didier.raoult@gmail.com

Increase in 
Neisseria 

meningitidis 
Serogroup W135, 

Niger, 2010 
To the Editor: Meningococcal 

epidemics in the African meningitis 
belt are generally caused by Neisseria 
meningitidis serogroup A strains, but 
they also can be caused by serogroup 
W135 or X strains. The largest reported 
outbreak caused by serogroup W135 
occurred in Burkina Faso in 2002 with 
≈13,000 suspected cases (1). Spo-
radic cases of meningitis caused by 
serogroup W135 have, however, been 
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detected previously, notably in Niger 
since the early 1980s (2). This sero-
group has also been associated with 
outbreaks in pilgrims to Mecca, Saudi 
Arabia, in 2000, and several clusters 
of cases occurred worldwide before 
2002 (3). After 2003, no major out-
break caused by serogroup W135 was 
detected in sub-Saharan countries, 
only sporadic cases. Although Niger 
borders Burkina Faso, Niger has not 
experienced a large outbreak of men-
ingitis caused by serogroup W135, 
with the exception of 7,906 suspect-
ed cases and 595 deaths declared in 
2001; serogroup W135 represented 
12 (38.7%) of the small number (n = 
31) of confi rmed cases (4). In 2010, 
serogroup W135 may have caused a 
major outbreak (a large proportion of 
this serogroup was detected during the 
fi rst 12 weeks). Niger residents have 
not been in contact with this serogroup 
in recent years and have never been 
immunized with the trivalent polysac-
charide vaccine (A/C/W135).

From January 1 through March 28, 
2010, the Ministry of Public Health of 
the Republic of Niger reported 1,188 
suspected cases of meningococcal dis-
ease, including 103 deaths (case-fatal-
ity rate 8.7%). Suspected cases were 
reported from all 8 provinces but pre-
dominantly in the provinces of Maradi 
(40%) and Tillabéry (24%). At week 
12, the districts of Maradi Commune 
and neighboring Madarounfa crossed 
the alert, or epidemic, threshold with 
cumulated attack rates per 100,000 
inhabitants of 57.0 and 48.5, respec-
tively. Zinder City district also crossed 
the alert threshold.

Laboratory confi rmation and mi-
crobiologic surveillance of menin-
gococcal meningitis is conducted by 
the Centre de Recherche Médicale 
et Sanitaire by using culture or PCR 
(5) techniques on cerebrospinal fl uid 
(CSF) or CSF-inoculated trans-iso-
lates. During the study period, the 
Centre received 816 CSF or trans-
isolate specimens (from 69% of the 
notifi ed cases). Culture (n = 23, 2.8%) 

and PCR (all specimens) identifi ed 
N. meningitidis as the predominant 
pathogen (n = 248, 30.4%), followed 
by Streptococcus pneumoniae (n = 35, 
4.3%) and Haemophilus infl uenzae 
(n = 13, 1.6%). Among the 248 cases 
with confi rmed meningococcal etiol-
ogy, the most frequent serogroup was 
W135 (n = 121, 48.8%), followed by 
A (n = 116, 46.8%) and X (n = 2), in-
dicating that serogroup W135 had in-
creased markedly compared with the 
past 2 years (Figure). Among the 816 
CSF specimens, 454 (56%) remained 
negative when tested for the presence 
of N. meningitidis, S. pneumoniae, or 
H. infl uenzae by PCR. Eighty-four 
(69.4%) of the serogroup W135 strains 
originated from the province of Mara-
di (southern Niger) and, more specifi -
cally, 36%.4% (n = 44) and 19.8% (n 
= 24) originated from the Madarounfa 
and Maradi districts, respectively. 
In contrast, serogroup A was mainly 
present in Tillabéry (western Niger) 
with 49.1% (n = 57) of the strains and, 
to a lesser extent, in the provinces of 
Maradi (16.4%, n = 19) and Dosso 
(13.8%, n = 16). All meningococcal 
strains (n = 9 for W135, n = 1 for A) 

recovered from trans-isolates and ana-
lyzed by Etest (AB bioMérieux, Marcy 
l’Etoile, France) were susceptible to 
beta-lactams (penicillin, amoxicillin, 
and ceftriaxone), chloramphenicol, 
and rifampin. This fi nding supports 
the appropriateness of World Health 
Organization recommendations for 
antimicrobial drug treatment. The A 
strain belonged to the sequence type 
(ST) 7 and the W135 strains to ST 11, 
the same ST of the strain associated 
with outbreaks in pilgrims in Saudi 
Arabia in 2000 (3) and the strain that 
caused the large epidemic in Burkina 
Faso in 2002 (1).

The mean ages of patients with 
confi rmed cases of infection with se-
rogroup W135 and serogroup A were 
8.1 (SD 8.5) and 10.9 (SD 7.9) years, 
respectively. Although no signifi cant 
difference was found in the mean ages, 
the age group was 1–4 years of age 
had more disease caused by serogroup 
W135, and children 5–14 years of 
age were most affected by serogroup 
A. Similarly, the attack rate during 
the outbreak of meningitis caused by 
serogroup W135 in Burkina Faso in 
2002 was highest in patients <5 years 
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Figure. Epidemic curve of cumulative confi rmed cases of Neisseria meninigitidis serogroup 
W135 infections in Niger, 2008, 2009, and 2010 (weeks 1–12). No cases were found in 
2008. A color version of this fi gure is available online (www.cdc.gov/EID/content/16/9/
1496-F.htm).
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of age, and the attack rate decreased as 
patients’ ages increased (6).

Reactive vaccination campaigns 
in some communes of Madarounfa 
district that had reached the epidemic 
threshold were launched by the Minis-
try of Public Health with a remaining 
2009 stockpile (16,527 doses, 35.7% 
coverage) of the quadrivalent polysac-
charide vaccine (A/C/Y/W135) from 
Médecins sans Frontières. The Interna-
tional Coordinating Group on Vaccine 
Provision for Epidemic Meningitis 
Control has also recently approved the 
release of 381,526 doses of trivalent 
polysaccharide vaccine (A/C/W135) 
for vaccination campaigns in Maradi 
and Zinder districts. Future immuniza-
tion campaigns will be implemented 
by Ministry of Public Health with the 
support of the World Health Organiza-
tion and partners, including Médecins 
sans Frontières and The United Na-
tions Children’s Fund.

Given the large population at 
risk, and the low availability and high 
cost of the trivalent vaccine, a sound 
vaccination strategy is of particular 
importance to mitigate the expansion 
of serogroup W135 in the country. 
Microbiologic surveillance is critical 
in the early and accurate detection of 
meningococcal serogroups for deter-
mining the appropriate vaccine. 
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Toscana Virus 
Infection in 

American Traveler 
Returning from 

Sicily, 2009 
To the Editor: Since the discov-

ery of Toscana virus (TOSV) in 1971 
in Tuscany (1), sandfl y-borne TOSV 
has become recognized as a leading 
cause of acute meningitis in central 
Italy during the summer (2). France, 
Spain, Portugal, Greece, and Cyprus 
have also reported cases of TOSV in-
fection (2). Although TOSV has been 
detected in sandfl ies in Sicily (3), we 
are not aware of any historically docu-
mented human infection with TOSV 
in this southernmost region of Italy.

We report TOSV infection of an 
American male physician, 65 years of 
age, who traveled to Sicily for 3 weeks 
and returned to the United States in 
October 2009. Two days after his re-
turn, he awoke with a headache, and 
hours later he noticed diffi culty fi nd-
ing words. His headache progressed, 
and during the next few hours, he 
experienced severe expressive dys-
phasia. At admission to the hospital, 
he denied having fever, nuchal rigid-
ity, photophobia, nausea, vomiting, or 
diarrhea.

Other than changing planes in Mi-
lan, the patient had remained in Sicily 
during the entire 3 weeks of his visit. 
He had sustained both mosquito and 
what he thought were fl ea bites while 
in Sicily. He had no known exposure 
to bats, rabid animals, or ticks.

Computed tomographic scan and 
magnetic resonance imaging of the 
brain showed no mass lesions or ab-
normality of the cerebral vessels. A 
sample of cerebrospinal fl uid (CSF) 
obtained at admission showed 14 
leukocytes/mm3 (reference range 0–5 
leukocytes/mm3) with 100% lympho-
cytes, a protein level of 126 mg/dL 
(reference range 15–45 mg/dL), and a 
glucose level of 63 mg/dL (reference 
range 50–80 mg/dL). A nasopharyn-
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geal swab specimen was negative for 
infl uenza A and B virus antigens. Oth-
er than a decreased thrombocyte count 
and an elevated serum glucose level, 
the results of complete blood count, 
comprehensive chemical panel, and 
coagulation studies were within nor-
mal limits. PCR results for CSF were 
negative for herpes simplex virus, en-
terovirus, and parechovirus. Test re-
sults for acute-phase and convalescent-
phase serum specimens performed at 
the Washington State Department of 
Health Laboratory were negative for 
West Nile virus and St. Louis enceph-
alitis virus immunoglobulin M. 

Serum and CSF were sent to the 
Centers for Disease Control and Pre-
vention in Fort Collins, Colorado. 
TOSV RNA was detected in a CSF 
sample collected on day 1 of illness by 
using reverse transcription–PCR (4). 
Plaque-reduction neutralization assays 
demonstrated a >4-fold rise in TOSV 
neutralizing antibodies between paired 
serum specimens collected on days 
1 (titer <1:10) and 21 (titer 1:320) of 
illness. No similar rise in neutralizing 
antibodies to serologically related phle-
boviruses (e.g., sandfl y fever Naples 
virus and sandfl y fever Sicilian virus) 
was detected. The patient received sup-
portive care only. He had a complete 
neurologic recovery in 10 days and was 
able to return to work.

Phylogenetic analyses indicate that 
2 geographically distinct genotypes, 
the Italian and Spanish lineages of 
TOSV, circulate throughout the Medi-
terranean region (5). To determine the 
lineage of the infecting strain, we per-
formed advanced molecular analyses 
of TOSV RNA isolated from the in-
fected traveler’s CSF. These analyses 
used published consensus primers that 
target the small (S) segment (4) as well 
as primers newly designed to target 
the medium (M) segment: M 851F, 5′-
ACCAAATACAACCATAGCCCC-3′ 
(forward) and M 1327c, 5′-ATA
CAATTCCCACAGTCGTTAG-3 ′ 
(reverse) of the multisegment TOSV 
genome. Reverse transcription–PCR 

amplifi cation and nucleotide sequenc-
ing generated 2 nt sequences of 332 (S 
segment) and 424 (M segment) nucle-
otides in length. Phylogenetic analy-
ses of the newly determined sequences 
and sequences previously determined 
for Mediterranean TOSV isolates of 
diverse origin were carried out by us-
ing MEGA version 4 (6). According 
to phylogenetic inference, the TOSV 
RNA identifi ed in the returning traveler 
is of the Italian lineage (Figure). Of in-
terest, the TOSV M segment sequence 
generated from this patient aggregates 
with extreme bootstrap support along 
with that generated previously from a 
strain of TOSV that was isolated from 
sand fl ies in Palermo, Sicily, in 1993 
(Figure), indicating that the infect-
ing strain is likely representative of 
strains that have circulated in Sicily 
for years.

This case represents the third re-
port of meningitis or meningoenceph-
alitis caused by TOSV infection in a 
US traveler to the Mediterranean (all 
acquired in Italy) (7,8). As is shown 
by this and other recent reports of 
TOSV infections in the Mediterranean 

islands surrounding Italy (9), the geo-
graphic range of TOSV human infec-
tions is larger than previously known. 
Reports of TOSV infection among 
European travelers returning from dis-
ease-endemic regions have provided 
additional evidence of the emergence 
of TOSV-related illness on a global 
scale (10).

Although the clinical course var-
ies from asymptomatic infection to 
severe meningoencephalitis, TOSV 
should be included in the differential 
list of viral pathogens among patients 
who seek treatment with symptoms 
consistent with meningitis or encepha-
litis if the patients have recently trav-
eled to Mediterranean areas, includ-
ing Sicily. Because neither a vaccine 
nor specifi c antiviral drug treatment 
is available to prevent or treat TOSV 
infection, travelers to TOSV-endemic 
areas should be advised to take all pre-
cautions to prevent insect bites.
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Figure. Phylogeny of Toscana viruses (TOSVs) of diverse origin. Partial small (S) and 
medium (M) segment sequences of interest were aligned by using ClustalW (www.ebi.
ac.uk/Tools/clustalw2/index.html), and neighbor-joining and maximum-parsimony trees 
were generated by using 2,000 bootstrap replicates with MEGA version 4 (6). Highly similar 
topologies and confi dence values were derived by all methods, and a neighbor-joining tree 
generated from a comparison of 424 nt of the M segment polyprotein gene open reading 
frame is displayed here. GenBank accession numbers appear after the location and source 
of isolation for each taxon. Scale bar represents the number of nucleotide substitutions 
per site. Of interest, the 2009 Sicilian TOSV described in this study (Sicily, human, 2009) 
aggregates with extreme support along with other Italian viruses, including an isolate that 
was derived from sandfl ies in Palermo, Sicily, in 1993.
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Hospital Discharge 
Data for Guillain-
Barré Syndrome 
and Infl uenza A 
(H1N1) Vaccine 
Adverse Events 
To the Editor: As part of the 

public health response to the current 
pandemic (H1N1) 2009, surveillance 
for adverse events following vac-
cination for infl uenza A (H1N1) is 
a high priority (1). Surveillance for 
Guillain-Barré syndrome (GBS) has 
been of particular interest, because 
the syndrome was associated with the 
1976–1977 swine infl uenza vaccine 
(1,2). To study this association, reli-
able ascertainment of recent incident 
cases of GBS is necessary. 

GBS is an acute, immune-me-
diated paralytic disorder of the pe-
ripheral nervous system (3–5) with 
an estimated annual incidence of 
0.8–1.9/100,000 (6). Most cases are 
associated with an antecedent infec-
tion (6). Several surveillance systems 
are in place to monitor rates of post-
vaccination GBS (1–3), most of which 

include a component of electronic 
administrative record review for case 
detection. Analysis of computerized 
medical databases is a well-established 
method of monitoring for vaccine ad-
verse events (7). Although the validity 
of such data varies, depending on the 
diagnosis and region, few studies have 
evaluated the use of hospital discharge 
data for GBS specifi cally (8,9).

We reviewed the Tennessee De-
partment of Health Uniform Hospi-
tal Discharge Dataset for all hospi-
tal discharge diagnoses in 4 major 
metropolitan regions of Tennessee in 
2002–2003 with codes from the In-
ternational Classifi cation of Diseases, 
9th Revision, Clinical Modifi cation 
(ICD-9-CM), that might indicate acute 
GBS. Records with ICD-9-CM code 
357.0 (acute infective polyneuritis) 
or other combinations suggestive of 
GBS within the top 10 diagnoses were 
requested. These data were compared 
with information on cases identifi ed 
by directly requesting lists of patients 
with discharge diagnoses of GBS from 
hospital medical record departments. 
Charts of all reported cases were vali-
dated by chart review. Patients were 
classifi ed as having acute GBS if they 
met Brighton Criteria Levels 1, 2, or 
3 (10).

A total of 344 records of possible 
cases of acute GBS were identifi ed. Of 
these cases, 215 (63%) were identifi ed 
through the state hospital discharge 
database, 315 (92%) were reported 
directly by hospitals, and 186 (54%) 
were identifi ed by both systems. 
Among all suspected cases identifi ed, 
only 103 (30%) met criteria for acute 
GBS (annual rate 2.1/100,000 popu-
lation), 14 (4%) were in out-of-state 
residents, 114 (33%) were nonacute 
cases that occurred before the study 
period and patients were readmitted 
for other reasons, 90 (26%) had no 
documentation of GBS in the medi-
cal record, 17 (5%) were duplicate 
reports, and 6 (2%) had insuffi cient 
information for further investigation. 
The predictive-value positive of a 
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GBS diagnostic code from the state-
wide hospital discharge database rep-
resenting acute GBS was only 30%. 
Of the 103 confi rmed cases, 26 (25%) 
would have been missed if only the 
state hospital discharge database was 
used to identify potential cases.

Of 103 cases, all were identi-
fi ed with ICD-9-CM diagnosis code 
357.0; in 91 (88%) cases, this was the 
primary diagnosis. Other combina-
tions of codes did not identify addi-
tional cases. Of cases of acute GBS 
identifi ed, 32 (30%) met only clinical 
criteria (Brighton Level 1), 40 (39%) 
had either laboratory or electrophysi-
ologic evidence (Brighton Level 2), 
and 32 (31%) had both (Brighton 
Level 3).

Because the 2 surveillance sys-
tems we compared both relied on 
medical record discharge diagnoses, 
they were not independent, and we 
could not perform a capture/recap-
ture analysis. Because GBS is a di-
agnosis for which the great majority 
of patients are hospitalized, and our 
overall incidence rate is within the 
range identifi ed in other studies, it is 
likely that the combination of these 
methods is reasonably sensitive. The 
administrative hospital discharge da-
tabase could not be relied on to con-
fi rm that all coded GBS cases were 
acute. Even if the 114 nonacute cases 
could easily have been identifi ed and 
excluded from the initial list of 344 
records, only 103 (45%) of the re-
maining 230 reports were identifi ed 
as confi rmed acute cases.

Although the use of large hospital 
discharge databases may be useful as 
an adjunct for identifi cation of GBS 
cases as part of public health surveil-
lance, they lack suffi cient sensitivity 
or specifi city to be relied upon ex-
clusively. The poor specifi city of the 
system is particularly problematic for 
public health surveillance. A large in-
vestment of time and resources was 
necessary to perform manual chart re-
views to confi rm possible cases, two-
thirds of which were ultimately found 

not to be cases at all. Statewide admin-
istrative hospital discharge diagnosis 
databases should not be solely relied 
on for GBS surveillance. Additional 
methods of reliable and effi cient as-
certainment and verifi cation of cases 
are crucial to ensure valid data. Ob-
taining reliable methods is particularly 
important for urgent situations such as 
current surveillance for adverse events 
after pandemic (H1N1) 2009 virus 
vaccination, in which the detection of 
problems will have immediate public 
health effects.
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Contact Lens 
Solution–associated 
Acanthamoeba and 
Fusarium Keratitis

To the Editor: Verani et al. (1) 
detailed the 2004–2007 outbreak of 
Acanthamoeba keratitis (AK) in per-
sons wearing soft contact lenses who 
used Complete MoisturePlus (CMP) 
multipurpose contact lens solution 
(Advanced Medical Optics, Santa 
Ana, CA, USA). They noted similari-
ties between the AK outbreak and the 
Fusarium keratitis (FK) outbreak of 
2004–2006, including the concomi-
tant time frame and association with a 
particular solution, ReNu with Mois-
tureLoc (Bausch & Lomb, Rochester, 
NY, USA). Both solutions were new 
products introduced within 1 year be-
fore the respective outbreaks.

In neither outbreak was the solu-
tion contaminated; in both outbreaks, 
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implicated bottles were from multiple 
lots, suggesting that each outbreak 
resulted from insuffi cient antimi-
crobial activity. However, in the FK 
outbreak, all reported cases involved 
bottles produced at 1 (Greenville, 
SC, USA) of 4 multinational Bausch 
& Lomb manufacturing plants (2). 
After a Food and Drug Administra-
tion inspection of the Greenville fa-
cility, Bausch & Lomb was cited for 
inadequacies in temperature control 
during production, storage, and trans-
port of its products in and beyond the 
plant (3).

We experimentally demonstrat-
ed that, when exposed to prolonged 
temperature elevation, ReNu with 
MoistureLoc loses more in vitro 
fungistatic activity than do other 
contact lens solutions. We concluded 
that improper temperature control of 
ReNu with MoistureLoc may have 
contributed to the FK outbreak (4). 
We are aware of no other theory that 
adequately explains why only ReNu 
with MoistureLoc from only 1 plant 
was implicated.

CMP was manufactured and used 
internationally; AK has a much 
higher incidence in Europe and 
Hong Kong than in the United States 
(5), and CMP–associated AK has 
been reported internationally (6). 

Therefore, it would seem critical 
to know, and we would like the 
authors to comment on, whether 
the geographic pattern of the AK 
coincided with distribution of CMP 
solution from >1 Advanced Medical 
Optics manufacturing plants and, if 
so, the relevance of that information.
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In Response: We thank Bullock 
and Warwar for offering their theory 
of potential consequences of manu-
facturing inadequacies in temperature 
control during production of ReNu 
with MoistureLoc (Bausch & Lomb, 
Rochester, NY, USA) associated with 
the Fusarium keratitis (FK) outbreak 
during 2004–2006 (1). They note the 
substantial similarities between the 
FK outbreak and the Ancanthamoeba 
keratitis (AK) outbreak that we re-
ported (2). They inquire whether the 
geographic pattern of AK outbreak–
associated cases coincides with dis-
tribution of >1 manufacturing plants 
for the associated product, Complete 
MoisturePlus (CMP) multipurpose 
contact lens solution (Advanced Med-
ical Optics [AMO], Santa Ana, CA, 
USA).

We obtained lot numbers for 22 
bottles of CMP that AK case-patients 
used before symptom onset. Because 
no lot number was repeated, intrinsic 
contamination was unlikely as the 
source of the AK outbreak; the geo-
graphic and temporal distribution of 
cases further argued against a point-
source outbreak. All 17 lot numbers 
for which AMO plant of origin was de-
termined were manufactured in Spain 
(Food and Drug Administration, pers. 
comm.). According to a press release 
from AMO in November 2006, the 
“vast majority of AMO’s contact lens 
solution products distributed in the 
U.S.” were manufactured in the com-
pany’s production facility in Spain, 1 
of its 2 international manufacturing 
plants (3).

CMP was produced and used 
internationally at the time of the US 
multistate outbreak (4). Por and col-
leagues (5) reported an increase in the 
number of AK cases among contact 
lens users in Singapore that temporally 
coincided with the US outbreak. How-
ever, their retrospective case series 
did not include a control group; there-
fore, measuring associations between 
particular contact lens products and 
AK was not possible for those case-
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patients. The authors reported that 
a case–control study was underway, 
and we look forward to seeing the 
results of that investigation to better 
understand the magnitude of AK cases 
associated with CMP use.
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New Infectious 
Diseases and 

Industrial Food 
Animal Production

To the Editor: Cutler et al. bring 
welcome attention to the importance 
of new and reemerging zoonotic dis-
eases in the industrialized world (1). 
However, they make no mention of 
industrialized systems of food animal 
production, major sources of antimi-
crobial drug–resistant bacterial patho-
gens (2) that are among the most glob-
ally prevalent and emerging infectious 
diseases (3). These systems have prac-
tices characterized by crowded and 
unsanitary confi nement of animals and 
routine use of antimicrobial agents in 
animal feeds (2). For example, in the 
same issue, Dutil et al. (3) reported on 
increases in ceftiofur resistance in Sal-
monella enterica isolates from food, 
which they associate with use of this 
drug in broiler poultry production.

Recognition of the role of in-
dustrial food animal production in 
driving vancomycin resistance in 
enterococci prompted restrictions on 
agricultural antimicrobial drug use in 
the European Union; unfortunately, 
few measures have been implement-
ed in the rest of the world (including 
the United States) (4). Industrialized 
food animal production is now as-
sumed to contribute to the emergence 
of new strains of community-associ-
ated methicillin-resistant Staphylo-
coccus aureus with varying potential 
for infecting humans (5). Because the 
industrial model of food animal pro-
duction is rapidly expanding globally 
(2), this source must be included in 
surveillance, research, and tracking 
programs for effective prevention of 
emerging zoonotic disease.
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In Response: Silbergeld et al. 
highlight pertinent points about how 
stochastic events can lead organ-
isms to acquire adaptive advantages 
through lateral gene transfer (1). Word 
constraints of our earlier article pre-
cluded detailed debate of many such 
topics, and we welcome the opportu-
nity to discuss this further. The role 
of industrial food animal production 
in driving the development of anti-
microbial drug–resistant pathogens is 
indeed a topic of great concern.

Commonly, reemergence of in-
fections is caused by changes in the 
environment or the host, genetic 
changes of pathogens, or alteration 
in the dynamic interactions that unite 
them. Our need for intensive protein 
production can have explosive con-
sequences, as seen with the recent 
outbreak of Q fever among humans 
residing near goat farming areas in the 
Netherlands (2) and the emergence of 
antimicrobial drug–resistant organism 
variants with selective advantages, 
such as methicillin-resistant Staphylo-
coccus aureus (3). The bombardment 
of livestock with antimicrobial drugs 
for therapy and prophylaxis and as 
growth-enhancing agents (in Europe 
before 2006) has provided selective 
pressure for acquisition of resistance, 
which occurs globally (4). Even ex-
posure to various biocides has been 

linked with acquisition of resistance 
to therapeutic antimicrobial agents 
(5), although such resistance has not 
yet been demonstrated in natural 
populations. Risk prevention within 
and management of intensifi ed food 
production systems is a continuing 
challenge. Similarly problematic are 
pathogens that increase in general, 
such as RNA viruses that under the 
recent selective pressure have rapidly 
acquired resistance to oseltamivir (6). 
A common feature of all these facts is 
that such traits and clones of increased 
fi tness can disseminate rapidly around 
the globe. For these reasons, we need 
robust surveillance mechanisms; abil-
ity to predict spread; cohesive inter-
vention strategies; and lastly, but by 
no means least, strong collaborative 
links between previously segregated 
human and veterinary fi elds that ex-
tend to producers and policy makers.
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Antimicrobial 
Resistance: Beyond 

the Breakpoint
J. Todd Weber, editor 

S. Karger AG, Basel, Switzerland 

IBSN: 3805593236
Pages: 174; Price: US $189.00

The Fifth Decennial International 
Conference on Healthcare-Associated 
Infections, held March 2010 in At-
lanta, Georgia, USA, brought the is-
sue of antimicrobial drug resistance 
to the forefront. Results of a survey 
that polled members of the Society for 
Healthcare Epidemiology of America 
regarding critical knowledge gaps and 
research priorities were presented. 
Respondents reported that 3 of the 5 
most important issues they face are 
directly associated with antimicrobial 
drug resistance: multidrug–resistant 
gram-negative bacteria, antimicrobial 
stewardship, and methicillin-resistant 
Staphylococcus aureus (MRSA).

The publication of this collection 
of authoritative reviews of these is-
sues is therefore timely. This concise 
volume draws on the knowledge of 
23 authors, many of whom are either 
current or past staff members of the 
Centers for Disease Control and Pre-
vention. In 10 chapters and 174 pages, 
these authors address contemporary is-
sues in bacterial, fungal, parasitic, and 
viral (HIV) resistance, as well as some 
aspects of the effects of antimicrobial 
drug resistance on healthcare facili-
ties. The main emphasis of the book is 
on the epidemiology and mechanisms 
and public health implications of resis-
tant pathogens, not on details of treat-
ment. Chapters on MRSA, extended-
spectrum β-lactamase–producing 
gram-negative bacteria, and fl uoroqui-
nolone resistance cover the epidemi-
ology and mechanisms of resistance, 
laboratory detection, and treatment 
considerations. A historical review 
of the contribution of bacterial pneu-
monia to the death rate of previous 

infl uenza pandemics clearly discusses 
the likelihood and consequences of 
resistance in strains of Streptococcus 
pneumoniae and S. aureus. Questions 
raised here about how these antimi-
crobial drug–resistant bacteria affect 
a modern pandemic, such as the im-
pact of antiviral drugs and diagnostic 
testing on antibiotic use, can now be 
investigated in light of the subsequent 
pandemic (H1N1) 2009.

Three chapters address resistance 
in healthcare settings and the promo-
tion of appropriate antimicrobial drug 
use. The fi rst describes interventions 
to reduce the inappropriate use of 
antimicrobial agents for respiratory 
conditions and quality initiatives that 
can improve prescribing. The chap-
ter that reviewed effective strategies 
for controlling resistant pathogens in 
hospitals is the only chapter that was 
not well referenced on some of the 
more controversial issues, such as sil-
ver coating of devices. However, the 
chapter on estimating costs attribut-
able to infections caused by antimi-
crobial drug–resistant bacteria is com-
prehensive.

Three fi nal chapters expand the 
scope of this volume into issues of 
parasitic, fungal, and viral resistance. 
Resistance in helminths is presented 
in the context of mass treatment dur-
ing eradication programs and the need 
for enhanced surveillance programs. 
The chapter on antifungal resistance 
reviews available drugs and labora-
tory detection of resistance. The fi nal 
chapter on HIV drug resistance in the 
developing world reviews initial con-
cerns and current encouraging data 
on antiretroviral drug–resistance in 
sub-Saharan Africa and southern Asia. 
Current public health strategies for de-
tecting and controlling drug–resistant 
HIV are given, along with a clear ac-
count of the biological and pharmaco-
logic factors that affect HIV resistance 
and a review of areas needing contin-
ued attention and resources.

The strength of this book is the 
wide scope of its coverage of antimi-

crobial drug resistance. Most chapters 
are well written in a succinct style and 
format easily accessible to the gen-
eral reader. The text has supportive 
references from primary sources, and 
contains a good index. This book is a 
valuable resource for those beginning 
their careers or who are looking for a 
research focus, or for anyone already 
an expert in an aspect of antimicrobial 
resistance who is seeking a broader 
perspective. 
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Pages: 146; Price: US $45.00

A great story has drama, mys-
tery, confl ict, interesting characters, 
intrigue, and excitement. The story 
of tuberculosis (TB) has all of these. 
It is a story of epic proportions. Carol 
Dyer’s Tuberculosis (Biographies of 
Disease) is not a textbook or a history 
book; it tells us the story of this fasci-
nating but deadly disease.

Dyer, a science writer, takes us 
from the mummies of ancient Egypt, 
with their visible signs of TB, to the 
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skepticism that met Robert Koch’s 
discovery of the tubercle bacillus, to 
today’s global TB public health emer-
gency. Thought by many to be a dis-
ease of the past, the fi nal chapters of 
the book jolt us into today’s reality.

As the drama unfolds, Dyer de-
scribes how TB ravaged Europe’s 
working class during the industrial 
revolution. More personal accounts 
from the Romantic Age are espe-
cially interesting. She tells us how 6 
siblings of the famed literary Bronte 
family died of TB. She describes the 
tragic death from TB of the poet John 
Keats at age 26. And the personal an-
ecdotes continue; from the scientists 
who advanced our knowledge of TB 
to the artists whose lives and art were 
affected. By describing its infl uence 
on literature and the arts, Dyer brings 
to life the profound effects of TB on 
humanity.

Her discussion of the victories 
and setbacks in the fi ght against TB 
provide a context for what she consid-
ers to be the story’s main plot: how is 
it possible that TB remains a leading 

cause of death from infectious disease 
globally? Her description of the com-
plex biology of the organism and the 
societal characteristics of the disease 
help us understand why, despite the 
discovery of effective chemotherapy, 
TB continues to devastate.

The fi nal chapters provide a sober-
ing picture of the current state of TB. 
Dyer describes the serious effect of 
the HIV epidemic on TB and warns of 
the alarming rates of more dangerous 
forms of drug-resistant TB. However, 
the story she tells ultimately becomes 
a hopeful one. She discusses how the 
world community has come together, 
leading to new funding initiatives and 
prevention and control strategies.

This book is a quick and easy 
read (120 pages). However, the orga-
nization of its 8 chapters is peculiar. 
The reader might be tempted to skip to 
the third chapter on the history of TB 
or even stop reading, as he or she get 
bogged down in some of the medical 
details in the fi rst 2 chapters. Occa-
sional overuse of technical detail gets 
in the way of the story. Sidebars with 

anecdotes and scientifi c summaries, 
scattered throughout, are a nice ad-
dition to the format of the book. The 
timeline at the end is also helpful.

The book falls short in describing 
the epidemiology of TB. More quanti-
tative information would provide the 
reader with a better understanding of 
the magnitude of the problem. Despite 
this issue and several minor technical 
inaccuracies, the book is informative 
and at times exciting. It captures all 
the elements of this great story. Over-
all, this book is a great read for pub-
lic health professionals and the gen-
eral public. For the reader engaged in 
global public health efforts, the book 
should be a call to action.
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“The best damned painter in America,” is how Harry S. 
Truman described Thomas Hart Benton, his choice 

to create a mural for the Truman Library in Independence, 
Missouri. The President’s fellow Missourian lived in Kan-
sas City at the time, his artistic career in a slump, though his 
reputation as a fi ne muralist still intact. “I picked him,” Mr. 
Truman told the crowd at the mural’s dedication, “because 
he was the best, and this is the fi nest work by the best.”

During work on the Library mural, the President noted 
that he got along with the painter, even though, he joked, 
“That’s hard for anyone to do.” A gifted musician, writer, 
and prolifi c lithographer, Benton was also direct, impatient, 
radical, and often tactless. He hated museums, professing 
that art works belonged in clubs and barrooms, “Anywhere 
anybody had time to look at ’em.” In his autobiography, he 
mused, “A few people have, at times, expressed a belief that 
I was not the most desirable kind of fellow to have around. 
But, all in all, my differences with the home folks, when 
looked at in perspective, have not amounted to much.”

Born in a fi ercely political family, the artist was named 
after his uncle Thomas Hart Benton, the fi rst and longest 
serving U.S. Senator of Missouri. His father, a populist, 
was a member of the U.S. House of Representatives. Ben-
ton bucked family tradition and entered the Art Institute 
of Chicago, in 1907, aspiring to become a cartoonist. His 
longtime love of painting affi rmed in the fi ne arts environ-
ment, he traveled to Paris, where he attended the Académie 
Julien and Académie Colarossi. He met Mexican muralist 
Diego Rivera and studied the masters at the Louvre, among 
them El Greco, whose exaggerated forms found their way 
into his mature style.

Back in New York for the lack of funds, he explored 
the local scene and such prevailing styles as impressionism 
and synchromism, especially in the work of Stanton Mac-
Donald-Wright, who became his friend. His career took a 
different turn when he joined the Navy. “The most impor-
tant thing, so far, I had ever done for myself as an artist.” 
This work, which involved extensive documentary drafts 
and drawing, had an enduring effect on his style. “When 
I came out of the Navy after the First World War, I made 
up my mind that I wasn’t going to be just a studio paint-
er, a pattern maker in the fashion then dominating the art 
world―as it still does. I began to think of returning to the 
painting of subjects, subjects with meanings, which people 
in general might be interested in.”

Though by this time well-versed in modernism, Ben-
ton turned against it unable to embrace its “colored cubes 
and classic attenuations,” rejecting it as “divorced from the 
common ways of the day.” He moved toward naturalistic 
and representational work focused on the American scene. 
He taught at the Art Students League, instructing many 
who went on to become famous in their own right, not the 
least of them abstract expressionism icon Jackson Pollock. 
“Even after I had castigated his innovations and he had re-
plied by saying I had been of value to him only as someone 
to react against, he kept in personal touch with me ….”

Benton’s style, a blend of modern and academic el-
ements, came to be known as regionalism. Others in this 
movement were Grant Wood, most famous for his Ameri-
can Gothic, and John Steuart Curry, who painted life in his 
native Kansas. Many criticized their choice of the local over 
the cosmopolitan, but the regionalists, particularly Benton, 
struggled with the notion of an authentic American voice 
long before New York became an art center. “You just can’t 
think of art in terms of progress,” Benton explained in an 
interview, “It is not progressive. It is just different from age 
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to age. One age gets used to a certain kind of art form and 
thinks that is better, but the next age will deny that thought 
and go back to some older form. So I wouldn’t compare the 
animal paintings of the cavemen with those of our times or 
any other times …. We were as good, as artists, when we 
began our history as we are now―sometimes better.”

The 1930s, a decade of unprecedented economic hard-
ship in the United States, witnessed renewed interest in his-
tory refl ected in all aspects of culture. Murals, among them 
The Social History of Missouri in Jefferson City, which 
Benton considered his masterpiece, were part of this resur-
gence, recording as they were milestones in the country’s 
development. Benton captured his era’s transformation 
from rural and agrarian to urban and industrial. He painted 
the growth of business and technology, and the consequent 
changes in the lives of the common people, in paintings 
of steamboats and trains, factories, logging and mining op-
erations, offi ces and farmhouses. “History was not a schol-
arly study for me but a drama.” He was innovative, bold, 
outspoken, and unafraid of controversy, allowing myth to 
blend with observation, casting ordinary people as heroes 
and pioneers. “I wasn’t so much interested in famous char-
acters as I was in Missouri and the ordinary run of Missou-
rians that I’d known in my life.”

Benton made a habit of gallivanting around the coun-
tryside, meeting people and sketching them and their sur-
roundings. Later he would lay out his designs from these 
pencil sketches, using pen and ink to defi ne and preserve 
them. These and three-dimensional clay models he created 
served as prototypes for oil and tempera studies and for 
larger compositions. While many critics objected to his 
subjects, bold colors, manipulated forms, or muscular style, 
few found fault with his compositional and architectural 
skills. He had a talent for incorporating multiple themes in 
limited space and still maintaining cohesiveness.

Interior of a Farmhouse on this month’s cover offers 
a glimpse of the brilliant color, energy, and movement that 
characterize Benton’s art and the complexity and richness 
of his murals. The title understates this intricate composi-
tion. The farmhouse at center stage anchors a community 
of scenes connected by a fence here, a doorway there, an 
angle, a partial wall, and contains his favorite people: work-
ers doing what they do in the kitchen, the barn, the fi elds, at 
rest. On the periphery, steamboat navigation and the wheels 
of industry are rolling, their ubiquitous smokestacks belch-
ing above the Missouri River. Court is in progress; a worker 
reads the daily news; another washes up; animals wander 
in and outdoors. The painter reviews American industry in 
the 1930s, which pulsates, as if it were a live, breathing 
organism itself.

The values of honest living and hard labor, at the heart 
of Benton’s work, went hand in hand with the belief that 
harmony between humans and nature resided on the farm, 

the interior of which in this painting is not altogether fi lled 
with agrarian bliss. Despite the energy emanating from the 
vibrant community, there are tensions, political and eco-
logic undertones, part and parcel of industrialization. Ben-
ton the social historian sensed the dark side of factories and 
increased transportation, which he noted in palpable terms, 
a cloud so menacing against the pristine horizon it unfolded 
half way across the painting.

“The yellow smoke that rubs its muzzle on the win-
dow-panes/…Let fall upon its back the soot that falls from 
chimneys/,” Benton’s fellow Missourian T.S. Eliot wrote 
prophetically in “The Love Song of J. Alfred Prufrock.” As 
they settle, the dark plumes from smokestacks, a fi xture in 
the artist’s work signaling the machine’s intrusion, cause 
havoc in the farmhouse. “The harmony man had with his 
environment has broken down,” he wrote. “Now men build 
and operate machines they don’t understand and whose in-
ner workings they can’t even see.”

Choked by industrial and other pollution, we have 
come to resemble Benton’s farmhouse, an organism under 
stress, because “man doesn’t escape his environment.” The 
human lung, at the center of the body’s complex internal 
operations is also affected by external factors in the en-
vironment: pollution, infectious agents, allergens. These 
factors, along with causing many other local and global 
adverse effects, complicate and aggravate a host of respi-
ratory problems from rhinovirus infection, infl uenza, and 
pneumonia, to pneumococcal disease, tuberculosis, and 
legionellosis, now found to spread around the community 
from the water tank of a paving machine. Once again, the 
farmhouse is threatened by what’s lurking in “The yellow 
fog that rubs its back upon the window-panes.”
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Article Title
Recurrent Granulibacter bethesdensis Infections 

and Chronic Granulomatous Disease

CME Questions

Activity Evaluation

1. . A 35-year-old man presents with a history of X-linked 
chronic granulomatous disease (CGD) in the hospital. He was 
admitted after 3 weeks of fever. Physical examination reveals 
obvious lymphadenopathy. Laboratory evaluation reveals an 
elevated erythrocyte sedimentation rate, but a Gram stain for 
organisms on 1 of his lymph nodes is negative.

This patient is most likely infected with which of the following 
organisms?

A.  Group B Streptococcus species
B.  Mycoplasma pneumoniae
C.  Aspergillus species
D.  Campylobacter jejuni

2. Which of the following statements about a possible 
infection with Granulibacter bethesdensis in this patient is 
most accurate?

A.  This infection is unlikely, given the patient’s duration of fever
B.  Lymphadenopathy was present in all cases of infection with 

G. bethesdensis 
C.   Infection with G. bethesdensis does not promote an 

elevation in the erythrocyte sedimentation rate
D.  G. bethesdensis was evident on bacterial staining in all cases

3. The patient has a battery of tests and procedures to 
establish a causative organism for his infection. Which of the 
following statements about the diagnosis of G. bethesdensis 
infection is most accurate?

A.  G. bethesdensis cultures grew readily, but only on 
Middlebrook media

B.  PCR amplifi cation testing of excised tissue could identify 
 G. bethesdensis
C.  All infections with G. bethesdensis could be traced to the 

same strain
D.  There was no evidence of reactivation of latent infection

4. A bacterial culture from your patient is now growing G. 
bethesdensis. Which of the following statements about his 
treatment and prognosis is most accurate?

A.  Ceftriaxone is a good choice of treatment
B.  Macrolide antibiotics are particularly effective for treating 

G. bethesdensis
C.  Disseminated G. bethesdensis infection was uniformly fatal
D.  G. bethesdensis responds to only 1 or 2 antibiotics

1. The activity supported the learning objectives. 
Strongly Disagree Strongly Agree 

1 2 3 4 5
2. The material was organized clearly for learning to occur.

Strongly Disagree Strongly Agree
1 2 3 4 5

3. The content learned from this activity will impact my practice.
Strongly Disagree Strongly Agree

1 2 3 4 5
4. The activity was presented objectively and free of commercial bias.

Strongly Disagree Strongly Agree
1 2 3 4 5
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Article Title
Illicit Drug Use and Risk for USA300 Methicillin-Resistant 

Staphylococcus aureus Infections with Bacteremia

CME Questions

Activity Evaluation

1. Who is most likely to acquire soft-tissue community-
acquired methicillin-resistant Staphylococcus aureus 
(MRSA) USA300 strain in an outbreak in the United 
States?

A. A 21-year-old male wrestler
B.  A 40-year-old female prisoner
C.  A 29-year-old female prostitute
D.  A 32-year-old female illicit drug user

2. A 54-year-old, female veteran is admitted to a 
Veterans Affairs hospital with a suspected diagnosis 
of sepsis. Blood cultures are positive for MRSA 
USA300 strain. On the basis of this study, what are 
the implications of this information for directing this 
patient's care?

A. Illicit drug users are more likely to have an infection 
with an S aureus strain other than USA300, making a 
history of drug use unlikely in this patient

B.  Although illicit drug use is a risk factor for acquisition 
of infection, the percentage of infection occurring in 
persons without a history of drug use has increased, 
and this individual should not be assumed to have a 
history of drug use

C.  The percentage of infection occurring in illicit drug 
users increased over 4 years, and it is very likely 
that this individual acquired her infection through this 
mechanism

D.  Although the risk for community-acquired MRSA 
increased in drug-using men over the period from 
2004 to 2008, no similar increase occurred in women 
and a history of illicit drug use is less likely in female 
patients

1. The activity supported the learning objectives. 
Strongly Disagree Strongly Agree 

1 2 3 4 5
2. The material was organized clearly for learning to occur.

Strongly Disagree Strongly Agree
1 2 3 4 5

3. The content learned from this activity will impact my practice.
Strongly Disagree Strongly Agree

1 2 3 4 5
4. The activity was presented objectively and free of commercial bias.

Strongly Disagree Strongly Agree
1 2 3 4 5
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manuscript has been seen and approved by all authors. Complete provided 
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references, not to exceed 40. Use of subheadings in the main body of the 
text is recommended. Photographs and illustrations are encouraged. Pro-
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sions, and a brief biographical sketch. Articles in this section should provide 
insightful analysis and commentary about new and reemerging infectious 
diseases and related issues. Perspectives may also address factors known 
to infl uence the emergence of diseases, including microbial adaptation and 
change, human demographics and behavior, technology and industry, eco-
nomic development and land use, international travel and commerce, and 
the breakdown of public health measures. If detailed methods are included, 
a separate section on experimental procedures should immediately follow 
the body of the text. 
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erences, not to exceed 40. Use of subheadings in the main body of the text 
is recommended. Photographs and illustrations are encouraged. Provide a 
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